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Oka, Y, Kaneko, 0., Takeiri, Y, Tsumori, K., 
Osakabe, M., Ikeda, K., Asano, E., Kawamoto, T., 
Akiyama, R., Hamabe, M. 
Most significant requirement for LHD-NBI (, specifying 
beam power of 15 MW by two injectors and the energy of 
180 keY) is to inject high power beam and to operate for 
quasi-steady state. The performance of NBI in the last 
experimental campaign was raised to a higher level with the 
beam power of -4.7 MW at armor tile and for 80 s-injection 
with -0.5 MW. Primarily this level was ruled out by the 
conditioning of high current negative ion sources, i.e. the 
key issues are a HV breakdown in the accelerator and a 
sensitive control of the cesiated large-volume source 
plasma with external magnetic filter. Secondly those 
performances tended to be too ruled out by the condition of 
the NB system and the LHD. From the latter point of 
view, the behavior of beam line component during the 
injection shots was evaluated to raise fully the power level 
as well as the pulse duration, and to check them the design 
of injector. 
Figure I shows the temperature rises of molybdenum 
plates of NB injection duct when the beam was injected 
with 100 keY and 0.5 MW for 80s long pulse. 
Temperature rise of TCS thermocouple reached maximal to 
about 300cC and increased proportionally with the pulse 
duration. 
Figure 2 shows the temperature rise of TCS as a function 
of gas pressure in the NBI duct, when the beam energy for 
several injection shots was IS2-1SSkeV and the beam 
power of -2.SMW for -1.Ssec by one injector. It was 
found that the temperature rise of TCS increased with the 
increase of the gas pressure in the NB duct. It would 
come from the heat load by reionized ions which were 
generated by collision with neutral gas in the duct - "Beam 
blocking" (i .e., Princeton effect / Culham effect) was 
clearly observed. 
Although the loss of neutral heam power by the beam 
blocking was still small, resulting heat load to the NB duct 
produced a high temperature rise of the NBI duct especially 
for injection of long pulse duration. It's temperature of 
the NBI duct tended to limit the NBI pulse duration. 
Other heam line components of positive- and negative-
ion dumps, cryo-sorption pump system, power supply 
system etc worked well without serious problem for cases 
of the power level of this campaign. Higher level of the 
performances will be expected by conditioning the NBI 
system, on the basis of R&D for the improvement of the ion 
sources in the NIFS-NBI test stand. 
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Fig.l Temperature rises of NB injection duct for 80 sec-
injection. 
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Fig.2 Temperature rises of TC5 of NB duct as a function 
of gas pressure in the duct. 
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